From a total of 22 hypertriglyceridemic subjects tested, 14 subjects were selected on the basis of normal postheparin plasma lipoprotein lipase (LPL) levels and the presence of LPL inhibitory activity in their fasting plasma. The inhibitory activity was detected in both the lipoprotein fraction (d less than 1.25 g/ml) and the lipoprotein-deficient fraction (d greater than 1.25 g/ml). Correlational analyses of LPL inhibitory activity and apolipoprotein levels present in the lipoprotein fraction (d less than 1.25 g/ml) indicated that only apolipoprotein C-III (ApoC-III) was significantly correlated (r = 0.602, P less than 0.05) with the inhibition activity of the lipoprotein fraction. Furthermore, it was found that LPL-inhibitory activities of the plasma lipoprotein fraction and lipoprotein-deficient fraction were also correlated (r = 0.745, P less than 0.005), though the activity in the lipoprotein-deficient plasma was not related to the ApoC-III or apolipoprotein E levels. Additional correlational analyses indicated that the LPL levels in the postheparin plasma of these subjects were inversely related to the levels of plasma apolipoproteins C-II, C-III, and E. To explain some of these observations, we directly examined the in vitro effect of ApoC-III on LPL activity. The addition of ApoC-III-2 resulted in a decreased rate of lipolysis of human very low density lipoproteins by LPL. Correlational analyses of LPL inhibitory activity and apolipoprotein levels present in the lipoprotein fraction (d < 1.25 g/ml)indicated that only apolipoprotein C-III (ApoC-III) was significantly correlated (r = 0.602, P < 0.05) with the inhibition activity of the lipoprotein fraction. Furthermore, it was found that LPL-inhibitory activities of the plasma lipoprotein fraction and lipoprotein-deficient fraction were also correlated (r = 0.745, P < 0.005), though the activity in the lipoprotein-deficient plasma was not related to the ApoC-III or apolipoprotein E levels. Additional correlational analyses indicated that the LPL levels in the postheparin plasma of these subjects were inversely related to the levels of plasma apolipoproteins C-II, C-III, and E. To explain some of these observations, we directly examined the in vitro effect of ApoC-III on LPL activity. The addition of ApoC-III-2 resulted in a decreased rate of lipolysis of human' very low density lipoproteins by LPL. Kinetic analyses indicated that ApoC-III-2 was a noncompetitive inhibitor of LPL suggesting a direct interaction of the inhibitor with LPL. Results of these studies suggest that ApoCIII may represent a physiologic modulator of LPL activity levels and that the incidence of LPL inhibitory activity in the plasma of hypertriglyceridemic subjects is more common than previously recognized.
Introduction
One of the major functions of plasma lipoproteins is to transport and distribute triglycerides (TG)' throughout the organism. An important means of regulating the delivery of TGs to various tissues is through a rate-limiting hydrolysis step catalyzed by lipoprotein lipase (LPL) (14) . There have 1 . Abbreviations used in this paper: ApoC-III, apolipoprotein C-III; HT, hypertriglyceridemic; H-TGL, hepatic triglyceride lipase; LPL, lipoprotein lipase; TG, triglyceride. been numerous studies investigating the effect of LPL levels on this process. However, the possible role of apolipoproteins other than apolipoprotein C-II in modulating the LPL activity and controlling the flux of TGs through the lipid transport system has received limited attention, although several investigators have shown that some apolipoproteins inhibit LPL activity (5) (6) (7) (8) (9) (10) .
Both an increased influx of TG-rich lipoproteins and a decreased efflux of TG from the plasma compartment have been identified as pathophysiologic mechanisms leading to hypertriglyceridemia. Although overproduction of very low density lipoproteins (VLDL) is the apparent reason for the TG elevation in mild type IV hyperlipoproteinemia (11-13) and absence of LPL for the increased TG levels in type I hyperlipoproteinemia (14, 15) , it is possible that other plasma factors such as apolipoproteins might also affect the TG levels in some types of hyperlipoproteinemia. In these cases, an increased plasma concentration of potential inhibitors of LPL may lead to reduced TG elimination despite adequate concentrations of enzyme protein at the surface of the capillary endothelium.
To further delineate the possible role of apolipoproteins in modulating the postheparin plasma LPL, we studied a group of hypertriglyceridemic (HT) subjects who had normal plasma postheparin LPL activity, but also possessed in their plasma a demonstrable inhibitory activity against LPL. We measured and correlated the LPL inhibitory activity with the concentrations of apolipoproteins A-I, A-II, B, C-II, C-III, D, and E. Only the plasma apolipoprotein C-III (ApoC-III) levels correlated positively with the LPL inhibitory activity. A kinetic study of the' inhibitory activity of ApoC-Il with partially purified bovine milk LPL as the enzyme (8) .
Hypertriglyceridemic subjects. In that the purpose of this study was to define the modulating effect of apolipoproteins on the plasma LPL activity in hypertriglyceridemia, the selection of HT patients was based on normal levels of postheparin plasma LPL activity and the presence of an inhibitor(s) of LPL activity. Secondary causes of hyperlipoproteinemia were excluded by appropriate clinical and laboratory tests and none of the patients were taking drugs known to affect plasma lipids. 22 male subjects (57±7 yr, range 42-66 yr) with fasting plasma triglyceride levels higher than 200 mg/dl were screened for their postheparin plasma LPL activity levels. Only one of these patients had a plasma LPL activity (4.6 U/ml) <2 standard deviations (SD) from the mean value for normolipidemic men (8) . This subject was excluded from further studies. To identify HT subjects who had an inhibitor(s) of LPL activity, the inhibitory effect of their plasma on the lipolytic activity of postheparin plasma of a normolipidemic subject was determined according to a previously described procedure (8) . This screening procedure indicated that plasma from seven patients caused <10% inhibition of the postheparin plasma lipolytic activity from a normal subject. These seven patients were also excluded from the study. The remaining 14 HT patients were then studied for the possible role of apolipoproteins in affecting their plasma LPL activity. Based on the criteria outlined by the Lipid Research Clinics (16), two of these patients were categorized as phenotype Ilb (patients nos. 3 and 5, Table I ), one as phenotype V (patient no. 11, Table I ), and the remaining 11 patients as phenotype IV. For simplicity, we refer to this group of 14 subjects as HT patients.
Measurement of postheparin plasma lipolytic activities. Subjects were injected with 100 IU of heparin per kg of body wt up to the limit of 10,000 IU of heparin as maximum total dose. Blood was drawn 30 min after this injection, and the tubes were immediately placed on ice.
Postheparin plasma, separated by centrifugation at 40C, was stored at -200C.
The determination of LPL and hepatic triglyceride lipase (H-TGL) was performed as described previously using a heparin-Sepharose 4B column chromatography procedure (8). 2 ml of postheparin plasma were mixed with 2 ml of 50 mM NH40H-HCI buffer, pH 8.5, and applied to a heparin-Sepharose 4B column (0.7 X 2 cm). After applying the sample, the column was washed with 4 ml of 0.3 M NaCi containing 50 mM NH40H-HCI buffer; the LPL and H-TGL were eluted together with 4 ml of buffer containing 10 mg/ml heparin. H-TGL was measured directly from the heparin-eluted fraction in the absence of the activator, and the total activity was measured in the presence of 0.1 ml of human plasma as an activator according to the previously described assay (8) . The difference between total activity and H-TGL activity represented the LPL activity.
LPL inhibition assay. Plasma from each of the HT patients was fractionated by ultracentrifugation into a lipoprotein (d < 1.25 g/ml) and lipoprotein-deficient (d > 1.25 g/ml) fraction. 2 ml of plasma were adjusted to d = 1.25 g/ml by the addition of solid KBr and made up to a final volume of 4 ml by the addition of an aqueous KBr solution, d = 1.25 g/ml. After centrifugation in a TiSO rotor at 40,000 rpm for 24 h, the supernatant fraction (lipoprotein fraction) was removed by a tube-slicing technique. The infranatant fraction was washed once by the addition of the KBr solution, d = 1.25 g/ml, and centrifuged again at 40,000 rpm for 22 h. The upper fraction was removed and the lipoprotein-deficient fraction (d > 1.25 g/ml) was concentrated in a dialysis tubing (mol wt cutoff limit of 5,000) by polyethylene glycol to a small volume (-0.5 ml). Both the lipoprotein and lipoproteindeficient fractions were dialyzed against 50 mM NH40H-HC1 buffer, pH 8.5, and adjusted to the initial starting plasma volume (2 ml).
Partially purified LPL was isolated from 2 ml of postheparin plasma from a normolipidemic subject by heparin-Sepharose 4B column chromatography according to a previously described procedure (8) . In addition to 0.2 ml of the partially purified LPL fraction, Triton X-100-emulsified glycerol tri[1-14C]oleate (10 Mtmol/ml; 0.1 ACi) as substrate and bovine serum albumin (60 mg/ml in 50 mM NH40H-HCI buffer) as fatty acid acceptor, the assay for measuring the inhibitory activity contained one of the following plasma combinations: (a) 0.1 ml of normolipidemic plasma and 0.1 ml of HT plasma, (b) 0.1 ml of normolipidemic plasma and 0.1 ml of HT lipoprotein fraction, and (c) 0.1 ml of normolipidemic plasma and 0.1 ml of HT lipoprotein-deficient fraction. The final volume of the assay mixture was I ml and the assay was carried out as previously described (8) .
With normolipidemic control plasma ([TG] < 150 mg/dl, total cholesterol [TC] < 250 mg/dl, n = 10) using the same volume of plasma as used for hyperlipidemic sample, we could not demonstrate the presence of inhibitor activity in the assay system. Purification of human milk LPL and bovine milk LPL. Human milk LPL was isolated from the acetone-diethyl ether powder of milk cream by heparin-Sepharose 4B affinity chromatography (17) . The powder (40 mg) was dispersed with a pestle and solubilized in 4 ml of 50 mM NH40H-HCl buffer, pH 8.5, containing 0.1% Triton X-100 by stirring for 10 min at room temperature. The mixture was centrifuged at low speed for 2 min. The supernatant fraction was collected and applied to a small heparin-Sepharose 4B column (0.7 X 2 cm). After loading the sample, the column was washed first with 4 ml of 50 mM NH40H-HCI buffer, pH 8.5, containing 0.3 M NaCl and then 4 ml of the same buffer containing 0.72 M NaCl. After these washes, the LPL was eluted with 3 ml of 50 mM NH40H-HCl buffer containing heparin (10 mg/ml). The activity of LPL in the acetone-diethyl ether powder varied from batch to batch. For this study, the activity of the eluted LPL was in the range of 70-80 U/ml. The purification of bovine milk LPL was performed as described by Posner et al. (18) . Briefly, LPL was isolated from bovine skim milk by flotation with Intralipid (Cutter Laboratories, Berkeley, CA) followed by the preparation of acetone-diethyl ether powder. The powder (20 mg) was then dissolved in 4 ml of 0.1% Triton X-100 containing NH40H-HCI buffer and chromatographed as described for human milk LPL except that bovine milk LPL was eluted with 2 ml of 2 M NaCI containing buffer rather than with heparin solution. The eluted LPL was diluted 50-fold with ice-cold 50 mM NH40H-HCl buffer, pH 8.5, and used immediately for kinetic studies. Isolation of VLDL. Human plasma samples were collected from normolipidemic and HT subjects who had fasted for 12-14 h. The plasma was centrifuged in a Ti6O rotor at plasma density at 140,000 g for 24 h at 4°C. The supernatant fraction, removed by a tube-slicing technique, was adjusted to d = 1.006 g/ml and centrifuged again under identical conditions. The VLDL isolated from normolipidemic subjects was dialyzed against 50 mM NH40H-HCl buffer, pH 8.5, and used as a substrate. Hypertriglyceridemic VLDL was used for the isolation of ApoC-Ill.
Isolation of ApoC-IJI. The apolipoprotein C-containing fraction was isolated from totally delipidized VLDL using the solubilization and DEAE-cellulose chromatography procedures previously described (19). Isolated ApoC-III-2 was subjected to flat-bed isoelectric focusing as described by Marcel et al. (20) . After an additional focusing, the isolated ApoC-III-2 was chromatographed over a Sephadex G-25 column (Pharmacia Fine Chemicals) equilibrated with 2 M acetic acid. The isolated ApoC-III-2 was homogeneous as judged by analytical isoelectric focusing, and by basic and sodium dodecyl sulfate-polyacrylamide gel electrophoresis (21) ; it only reacted with antisera specific for ApoC-III. Amino acid analyses of this preparation were similar to those reported in the literature (22) and the protein content of ApoC-III-2 used in the kinetic studies was based on these analyses.
Lipolysis ofhuman VLDL with human milk LPL and the inhibitory effect ofApoC-III-2. In a final volume of 6 ml, the lipolysis mixture contained VLDL (0.5 mg of TG/ml) without and with exogenously added ApoC-III-2 (0.1 mg/ml), bovine serum albumin (60 mg/ml), 50 mM NH40H-HCl buffer, pH 8.0, and human milk LPL (I ml of heparin eluate). At this concentration of VLDL-TG (50 mg/dl), it can be estimated that the ApoC-III concentration is 2.5 mg/dl. At various time intervals, duplicate samples (0.5 ml) were removed and added to 4 ml of n-heptane-isopropanol (3:7, vol/vol), which contained 50 ug of cholesterol butyrate as internal standard. After being acidified with 2.5 ml of 0.033 N H2SO4, the mixture was vortexed for 30 s, the organic phase containing the TGs and the internal standard was transferred to a 3-ml conical tube and the solvent was evaporated under nitrogen. The residue was redissolved in 100 Ml of n-hexane and 2-Ml aliquots were injected into the gas chromatograph for analysis of TGs (I 1).
Kinetic study of the effect of ApoC-III-2 on bovine milk LPL activity. The assay of LPL activity was performed in a final assay mixture (200 Ml) in 50 mM NH4OH-HCI buffer, pH 8.5, containing 60 mg/ml bovine serum albumin, 25 mM (NH4)2SO4, and 2.5 mg/ml Triton X-100. The substrate triolein was adjusted to a specific activity of 0.1 MCi/Mmol. The amounts of substrate, ApoC-III-2, and activator apolipoprotein C-Il are shown in the legend of Fig. 3 . The enzyme reaction was started by adding 20 Ml of purified bovine milk LPL.
Triton X-100 was employed for emulsification (23) rather than phospholipid, in that phospholipid may also be a substrate for LPL (24) . The incubation was performed at 370C in a shaking water bath for I h. The reaction was terminated by adding 3.2 ml of chloroformheptane-methanol (5:4:5.6, vol/vol/vol) and 1 ml of 0.2 N NaOH. After centrifugation, 1.2 ml of the top layer was mixed with 10 ml of Instagel (Packard Instrument Co., Inc., Downers Grove, IL) and the radioactivity was measured in a Packard liquid scintillation counter (Packard Instrument Co., Inc.). One unit of lipase activity is defined as 1 Amol of fatty acid released per h at 370C.
Quantitative assay of apolipoproteins. The preparation of antisera to apolipoproteins A-I, A-II, B, C-II, C-III, D, and E has been previously described (25, 26) . The quantitative determination of apolipoproteins A-I, A-II, B, C-II, C-Ill, D, and E was performed by electroimmunoassays developed in this laboratory (25) (26) (27) (28) (29) (30) 
Results
Plasma apolipoprotein profile and postheparin plasma lipolytic activities of HT patients. Plasma or lipoprotein fraction (d < 1.25 g/ml) from normolipidemic subjects (n = 10) showed no inhibitory effect on the LPL activity in agreement with our previously reported results (8) . In fact, the addition of the lipoprotein fraction resulted in a slight activation of the original LPL activity (2.6±2.3%). From 22 patients with TG levels greater than 200 mg/dl, one was eliminated from further studies because of a low postheparin plasma activity. Seven additional patients were eliminated because their plasma had <10% inhibitory effect on the postheparin plasma lipolytic activity of a normolipidemic subject. As expected, the HT patients whose plasma showed low or no inhibitory effect on lipolytic activity (<10%) had lower (P < 0.05) fasting plasma TG levels (273±32 mg/dl, i±SD) than those of the other HT subjects (571±354 mg/dl). The former also had lower ApoC-III level (13.8±1.8 mg/dl) than the latter (22.4±6.7 mg/dl, Table I ). However, the LPL levels of both groups were similar (14.8±3.8 U/ml vs. 14.4±3.9 U/ml). These latter 14 patients were studied in more detail. The levels of plasma triglyceride, total cholesterol, apolipoproteins A-I, A-II, B, C-II, C-Ill, D, and E, and postheparin plasma LPL and H-TGL activities of the HT subjects are shown in Table I . As expected from the selection criteria, the HT patients had LPL levels similar to those of normolipidemic subjects. The mean H-TGL levels 386 were also found to be similar to those of the normolipidemic population. Despite the higher TG levels, the plasma apolipoproteins A-I and A-II of HT patients were within the normal range. The mean concentrations of apolipoproteins B (53% higher), C-Il (120%), C-Ill (150%), D (31%), and E (98%) were found to be higher than those of normolipidemic subjects (34). However, only apolipoproteins C-III (r = 0.780, P < 0.005; Fig. 1 a) and E (r = 0.653, P < 0.05) correlated significantly with fasting plasma TG levels in these HT subjects. The LPL activity was negatively correlated with plasma ApoC-Il (r = -0.681, P < 0.01), ApoC-III (r = -0.614, P < 0.05; Fig. 1  b) , and ApoE levels (r = -0.610, P < 0.05) whereas the ApoC-II/C-III ratio had no relationship to TG, LPL, or H-TGL levels.
Effect of plasma lipoprotein and lipoprotein-deficient frac- activity, the plasma samples from HT subjects were fractionated into a lipoprotein fraction (d < 1.25 g/ml) and a lipoproteindeficient fraction (d > 1.25 g/ml). Results in Table II show that both fractions had inhibitory activity against normal human postheparin plasma LPL. The inhibitory activity of the lipoprotein fraction (d < 1.25 g/ml) correlated significantly with plasma TG levels (r = 0.716, P < 0.005). It should be stressed, however, that the observed inhibition was not due to an isotope dilution effect by endogeneous substrate, because the calculated isotope dilution effects were <10% with the exception of an HT patient whose plasma TG concentration was 1,600 mg/dl. Furthermore, the observed inhibition of LPL activity was greater than the isotope dilution effect. The inhibitory activity of the lipoprotein fraction also correlated positively with plasma ApoC-Il levels (r = 0.602, P < 0.05; Fig. 1 c) but showed no correlation with plasma apolipoproteins A-I, A-Il, B, C-Il, D, and E. Correlational analyses indicated that the LPL inhibitory activity of the lipoprotein-deficient plasma was positively related to the inhibitory activity of the lipoprotein fraction (Table II) . To establish whether the inhibitory activity of lipoproteindeficient fraction was possibly due to the presence of ApoC-III and/or ApoE, the concentrations of both apolipoproteins were determined in these fractions from all HT patients. There was no detectable ApoC-Ill in lipoprotein-deficient fractions from 11 HT patients, whereas the remaining 3 subjects only had trace amounts of ApoC-11 (<0.1 mg/dl) in this fraction. In contrast, all lipoprotein-deficient fractions had small amounts of ApoE (1.8±1.4 mg/dl; range, 0.1-4.6 mg/dl). However, there was no correlation between the ApoE levels and the LPL inhibitory activity of these lipoprotein-deficient fractions.
Effect of ApoC-III-2 on VLDL lipolysis. After identifying ApoC-11 as a possible in vivo modulator of LPL activity from the correlational analyses, its in vitro effect on VLDL lipolysis ApoC-III-2, respectively (Fig. 2) . Comparable values of 0.020 min' and 0.055 min' were found for the lipolysis of VLDL from another individual. Thus, on an average, in the presence of added ApoC-III-2, the VLDL degradation rate was decreased 2.5-fold.
Mechanism of the ApoC-III-2 inhibition of LPL activity. To determine the inhibition mechanism, we examined the effect of ApoC-III-2 on bovine milk LPL activity. As would be expected from the lack of sequence homology between apolipoproteins C-II and C-III-2, there was a noncompetitive inhibitory effect of ApoC-III-2 against ApoC-I as the variable in the Lineweaver-Burk plot (Fig. 3 a) . ApoC-III-2 was also a noncompetitive inhibitor against triolein as a variable substrate in the presence of a saturating concentration of ApoC-IT (Fig.  3 b) .
Discussion
This study was based on the hypothesis that the LPL activity in capillary endothelium is modulated by apolipoproteins and that increased levels of TGs in some HT patients may be due to an abnormal modulation of LPL activity. After blood is drawn, the concentrations of plasma apolipoproteins and their LPL inhibitory activity become fixed. Thus, the measurement of the LPL inhibitory activity and the quantitative determination of various apolipoproteins could lead to the identification of a specific apolipoprotein(s) responsible for this inhibition; the higher the concentration of such an inhibitory apolipoprotein, the greater the inhibition effect. Results of this study show that in HT plasma only the levels of ApoC-III correlated significantly with the LPL inhibitory activity. However, the correlation coefficient (r = 0.602) was lower than what would be expected from a one-to-one relationship between inhibitor and inhibitory activity. This indicated that additional modulators of LPL activity might be present in the plasma lipoprotein fraction of HT patients as already suggested by other investigators (5-IO). Because the apparent correlation between the levels of ApoC-1II and LPL inhibitory activity could have been due to the presence of another, unidentified LPL inhibitor, it was necessary to establish in a direct fashion whether purified ApoC-Il present at physiologic levels inhibits the LPL activity.
Results of this study clearly identified ApoC-I1I as a physiologic modulator of LPL activity. (35) . Thus, these results suggest the presence of an ApoC-III-2 binding site on the LPL molecule.
Although the ApoC-Il levels in HT subjects were increased, the ApoC-II/TG ratio (0.011) was still lower than that of normolipidemic subjects (0.027) (27) . Because of the highaffinity binding of ApoC-II to LPL (36) , it was considered that a saturating amount of this co-factor was available for activation of LPL and that ApoC-II did not represent the rate-limiting factor in the lipolysis of TG-rich lipoproteins (4).
Among other analyzed apolipoproteins (Tables I and II) , ApoE showed the highest positive correlation with LPL inhibitory activity (r = 0.472, P < 0.10), though not at a significant level. In that ApoE has been implicated as a possible LPL inhibitor (8) , its correlation with LPL inhibitory activity may have been masked by the more pronounced correlation between ApoC-III and the LPL activity (5, 6) . However, additional studies are required to provide direct evidence for a physiologic role of ApoE in modulating LPL activity. It has been suggested that the ApoC-II/ApoC-III ratio may be an important plasma apolipoprotein factor affecting the normal removal of TG-rich lipoproteins (37, 38) . The present study showed that such a ratio in HT plasma was not correlated with plasma LPL inhibitory activity.
An inhibitor of LPL activity was also found in the lipoprotein-deficient fraction of HT plasma. Correlational analyses suggested that this inhibition was not due to any of the apolipoproteins examined, but that it was possibly brought about by a nonapolipoprotein inhibitor similar, if not identical, to the nonlipoprotein inhibitor previously described in a case of familial hyperchylomicronemia (39) . The LPL inhibitory activity of the plasma lipoprotein fraction correlated with the inhibitory activity of the lipoprotein-deficient fraction (r = 0.745, P < 0.005), and both were correlated with the concentration of plasma TG. These studies provide evidence that LPL inhibitory activity in HT plasma is more common than previously recognized.
To utilize enzyme activity as an indirect assessment of the enzyme concentration, it was necessary to remove the modulator(s) of LPL activity prior to the enzyme assay. This was accomplished by heparin-Sepharose column chromatography of postheparin plasma samples as previously described (8) . Because normal levels of LPL activity were the main criterion for selecting HT patients, it was surprising to find a significant negative correlation between the LPL activity and levels of apolipoproteins C-II, C-III, and E. Thus, these apolipoproteins may be considered as potential apolipoprotein signals involved in the regulation of LPL activity level at the capillary endothelium. Alternatively, moderately decreased LPL levels at the capillary endothelium may lead to a gradual accumulation of VLDL with the accompanying increase in apolipoprotein levels that, in turn, may modulate the LPL activity.
Substrate availability in an enzymatic reaction is one of the important modes of metabolic regulation (40) . In general, at substrate concentrations below the Michaelis constant (K1m), the rate of enzyme reaction increases with increasing substrate concentration, and, at substrate concentrations greatly above Ki, the enzyme reaction operates at its saturating maximal rate. However, in the LPL catalyzed reaction, the enzyme reaction seems to be more efficient at low concentrations of this natural substrate (VLDL). At high concentrations of substrate, as in this study, the enzyme reaction was less efficient because of the accompanying increases in the levels of ApoC-III and, possibly ApoE, and an increase in the inhibitory potential of the lipoprotein-deficient plasma.
Recent studies with recombinant DNA techniques have led to the suggestion that some cases of hypertriglyceridemia may be due to a single base pair substitution in the 3'-noncoding region of the ApoC-III gene (41, 42) . Additional studies may provide a more precise insight into the mechanisms regulating the ApoC-III gene expression in normolipidemic subjects and patients with hypertriglyceridemia and clarify the role of inhibitors in the etiology and classification of HT states.
